We investigated spatiotemporal changes in cytoplasmic free Ca2 concentration ([Ca2 Jj) in norepinephrine (NE)-stimulated and fura-2-loaded individual H-35 rat hepatoma cells, using digital imaging microscopy and high time-resolution microspectrofluorometry. Application of NE (5 x 10 M) resulted in an initial transient increase in [Ca2 jj, followed by a small sustained [Ca2 Ji plateau above the pre-stimulaiion level. The initial peak and the small sustained plateau originated from intracellular stores and the extracellular space, respectively.
Introduction
It is well known that intracellular free Ca2 plays key roles in stimulus-secretion coupling in both exocrine and endocrine cells (28, 31 In experiments with LaCl3 in PSS, PO43 was replaced to avoid precipitation of lanthanum salt through all experiments (PSS-PO43 free). Four pm ionomycin (iono) was added at 8.5 mm. In Curve d, 100 pM CaCI2 was added after addition of ionomycin. Each datum is a representation of at least 13 similar experiments.
Curve c in Figure 2B . 
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,_fl. Ca2 Efflux from the Cell Figure  10 shows the Ca2 efflux from single H-35 cells induced by NE.
Cells previously loaded with fura-2 AM were suspended in nominally Ca2 -free medium. Then free fura-2 acid was added at a final concentration of 20 p.tM, which corresponded to the intracellular concentration offura-2. Therefore, the color images in Figure   10 Each panel is representative of at least seven separate determinations.
The incubation medium was P043 (and S042)-free low-Ca2 almost disappeared by 5 mm, possibly owing to progressive diffusion of Ca2 into the extracellular medium and also to chelation of Ca2 by EGTA in the medium.
[Ca2 ] was decreased further by subsequent treatment with 4 tM ionomycin, because the incubation medium did not contain Ca2 . Figure  11 shows the Ca2 efflux from H-35 cells that were not loaded with fura-2 but were immersed in nominally Ca2 -free medium and 20 .tM free fura-2 acid. During the resting state, both Figure  2B . Cells were incubated with PSS-P043 free. Bar = 20 pm. (C-E) Images at 5 sec. 12 sec. and 3 mm after addition of 5 pM NE, respectively.
(F,G) Images at 3 sec and 2 mm after addition of 4 pM ionomycin, respectively.
(H) Two mm after addition of 100 pM CaCI2. Data correspond to Curve d in Figure   28 . H-35 cells were incubated with nominally Ca2-free medium (1 mM EGTA and 0 mM CaCl2). Bar 20 pm. (B) Comparison of fura-2 quenching in Mn2 in the presence (see Figure 8 ) or absence (see Figure 78 ) of Las. On the other hand, a previous report suggested that H-35 cells Bar -20 pm. 
